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DEVICE AND METHOD FOR INTERFACING 
VIDEO DEVICES OVER A FIBER OPTIC 

LINK 

The present invention generally relates the transmission 
of data signals and more particularly to the transmission of 
video data signals over a link, such as a ?ber optic link. 

It is increasingly common for vehicles to be equipped 
With various video devices, such as internal and/or external 
cameras, video players, game systems, multimedia displays 
and/or navigational displays, that transmit video signals to 
and/or receive video signals from remote locations Within 
the vehicle. In addition, the camera or graphics video data 
may be transmitted to modules for processing to provide 
information about the vehicles occupants (e.g. monitor pas 
sengers, driver alertness, etc.) or about the surroundings 
(e.g., night vision, collision avoidance, lane departure, etc.). 
Modernly, the netWork that couples the video transmitting 
and video receiving components in a vehicle includes a 
copper Wire (co-axial cable or tWisted pair) that is employed 
to transmit the video data in accordance With a predeter 
mined standard, such as LVDS. The netWorks typically 
require a protocol layer, such as MOST, 1394, or USB, and 
require that the video data be compressed due to the high 
bandWidth of uncompressed video data and netWork system 
limitations. Such systems have several drawbacks, hoWever. 
One draWback concerns the use of copper Wire for trans 

mitting video signals. The copper Wire is relatively heavy, 
expensive and can be less ?exible (i.e. cable bend radius) 
than other signal carriers, such as ?ber optic cabling. Fur 
thermore, the bandWidth of the copper Wire varies inversely 
With its length, it can emit and/ or be susceptible to EMI, and 
modules directly connected can have issues related to dif 
ferent ground potentials. 

There are also draWbacks related to the use of standard 
protocol netWorks. More speci?cally, standard protocol net 
Works typically require data compression Which degrades 
the video quality. Consequently, they are limited in the 
?exibility of the data that they are able to transmit and their 
cost re?ects the need for compressors and data bu?fers. 
Moreover, compression and the protocol overhead tends to 
add a period of latency to the overall transmission and 
receive cycles. Even Without data compression, there is an 
additional system cost related to the interface electronics 
required to implement the protocol and a loss of transmis 
sion bandWidth due to the protocol overhead. 

SUMMARY 

In one form, the present teachings provide a method that 
includes: providing a stream of electronic digital data having 
a quantity (n) of bits of parallel data transmitted electroni 
cally at a ?rst clock rate (R1), the quantity (n) being greater 
than or equal to 2; transforming the stream of electronic 
digital data in at least one loss-less compression operation 
into a ?rst stream of electronic serial data that is electroni 
cally transmitted at a second clock rate (R2), Wherein 
(R2):(Rl)><(n), the stream of electronic digital data being 
transformed Without formatting the data for use With a 
protocol; and transmitting the data in a serial stream over a 
link; converting the data transmitted over the link in a serial 
stream in at least one loss-less de-compression operation 
into an output stream of electronic digital data having the 
quantity (n) of bits of parallel data transmitted electronically 
at the ?rst clock rate (R1). 

In another form, the teachings of the present invention 
provide a method for interfacing devices over a ?ber optic 
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2 
link that includes providing an input data stream having a 
quantity (n) of bits of parallel data transmitted electronically 
at a ?rst clock rate (R1), the quantity (n) being greater than 
or equal to 2; converting the input data stream into a serial 
data stream, the serial data stream including serial data 
transmitted electronically at a second clock rate (R2), 
Wherein (R2):(Rl)><(n), the input data stream being con 
verted Without formatting the data for use With a protocol; 
converting the serial data stream into an optical data stream, 
the optical data stream including optically serial data; and 
transmitting the optical data stream over a ?ber optic link. 

In yet another form, the teachings of the present invention 
provides a method for interfacing devices over a ?ber optic 
link that includes: optically transmitting an optical data 
stream over a ?ber optic link, the optical data stream 
including serial data transmitted optically at a ?rst clock rate 
(R1); converting the optical data stream into a serial data 
stream, the serial data stream including serial data transmit 
ted electronically at the ?rst clock rate (R1); and converting 
the serial data stream into an output data stream having a 
quantity (n) of bits of parallel data transmitted electronically 
at a second clock rate (R2), the quantity (n) being greater 
than or equal to 2; Wherein (Rl):(R2)+(n). 

In a further form, the teachings of the present invention 
provide a system that includes a data transmitter and a data 
receiver. The data transmitter is con?gured to receive an 
input stream of electronic digital data having a quantity 
(n22) of bits of parallel data transmitted electronically at a 
?rst clock rate (R1). The data transmitter transforms the 
stream of electronic digital data in at least one loss-less 
compression operation into a stream of electronic serial data 
that is electronically transmitted at a second clock rate (R2) 
Where (R2):(R1)><(n) and Which is con?gured to be trans 
mitted over a link. The data receiver is con?gured to receive 
the data transmitted over the link and to convert the data in 
at least one loss-less de-compression operation into an 
output stream of electronic digital data having the quantity 
(n) of bits of parallel data transmitted electronically at the 
?rst clock rate (R1). 

Further areas of applicability of the present invention Will 
become apparent from the detailed description provided 
hereinafter. It should be understood that the detailed descrip 
tion and speci?c examples, While indicating the preferred 
embodiment of the invention, are intended for purposes of 
illustration only and are not intended to limit the scope of the 
invention. 

BRIEF DESCRIPTION OF THE DRAWINGS 

Additional advantages and features of the present inven 
tion Will become apparent from the subsequent description 
and the appended claims, taken in conjunction With the 
accompanying draWings, Wherein: 

FIG. 1A is a schematic illustration of an exemplary 
system for interfacing video devices over a ?ber optic link 
constructed in accordance With the teachings of the present 
invention; 

FIG. 1B is a schematic illustration of a second exemplary 
system for interfacing video devices over a ?ber optic link 
constructed in accordance With the teachings of the present 
invention; 

FIG. 1C is a schematic illustration of a third exemplary 
system for interfacing video devices over a ?ber optic link 
constructed in accordance With the teachings of the present 
invention; 

FIG. 2 is a schematic illustration of a portion of the system 
of FIG. 1A illustrating a portion of the transmitter; 
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FIG. 3 is a schematic illustration of a portion of the system 
of FIG. 1A illustrating a portion of the receiver; 

FIG. 4 is a schematic illustration of a method for inter 
facing video devices performed in accordance With the 
teachings of the present invention; 

FIG. 5 is a schematic illustration of a second transmitter 
constructed in accordance With the teachings of the present 
invention; 

FIG. 6 is a schematic illustration of a third transmitter 
constructed in accordance With the teachings of the present 
invention; and 

FIG. 7 is a schematic illustration of a fourth transmitter 
constructed in accordance With the teachings of the present 
invention. 

DETAILED DESCRIPTION OF THE VARIOUS 
EMBODIMENTS 

With reference to FIG. 1A of the draWings, a system for 
interfacing video devices over a ?ber optic link constructed 
in accordance With the teachings of the present invention is 
generally indicated by reference numeral 10. The system 10 
can include a transmitter 12 and a receiver 14 that are 
connected via a ?ber optic link 16. In the particular example 
illustrated, the system 10 can be integrated into a vehicle 
(not shoWn) and couples a processor 20 to a remotely located 
display 22 to permit video data to be transmitted therebe 
tWeen. FIGS. 1B and 1C illustrate other exemplary appli 
cations of the system 10. In FIG. 1B, the system 10 couples 
a video decoder 24, Which can receive an input from a video 
camera, a game system, or a DVD player, for example, to a 
processor 20. The video encoder 24 is optional if the camera 
can output parallel digital video data in a knoWn format (eg 
raW RGB, digital YUV, etc.). The embodiment of FIG. 1C is 
similar to that of FIG. 1A, except that transmitter 12' and the 
receiver 14' are con?gured to transmit and receive, respec 
tively, data over the ?ber optic link 16 that includes both a 
video component and an audio component. 

Returning to FIG. 1A, the transmitter 12 can include a ?rst 
portion 30 and a second portion 32. The ?rst portion 30 can 
be con?gured to receive an input data stream of electronic 
digital data 36 having a quantity (n22) of bits of parallel 
data transmitted electronically at a ?rst data rate (R1) and to 
transform the input data stream 36 in at least one loss-less 
compression operation into a stream of electronic serial data 
that is electronically transmitted at a second clock rate (R2) 
Wherein (R2):(Rl)><(n). The input data stream 36 may be 
formatted in any suitable manner, including an RGB format, 
a YUV format, a YIQ format or any digital video data in any 
color space or format. The second portion 32 can be con 
?gured to convert the stream of electronic serial data into a 
stream of serial data 38 and transmitting the stream of serial 
data 38 over the ?ber optic link 16. 

With reference to FIG. 2, the ?rst portion 30 of the 
transmitter 12 can include a programmable logic device 
(PLD) 40, a phase-locked loop (PLL) 42, a serializer 44 and 
the second portion 32 can include a vertical cavity surface 
emitting laser (VCSEL) driver 46 and a VCSEL optical 
transmitter 48. In the particular example provided, the PLL 
42 multiplies the input clock speed by a predetermined 
amount (y) and the PLD 40 performs a ?rst MUX operation 
on the input data stream 36 that combines the (n) bits of 
parallel data into an intermediate stream of electronic digital 
data 50 having (m) bits of parallel data that are transmitted 
at an intermediate clock rate (R1). The clock multiplier (y) is 
equal to the number of parallel data bits in the input data 
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4 
divided by the number of bits in the intermediate data 
stream; yIn/m. The intermediate clock rate (R1) is equal to 
(R1)><(y) 
The intermediate stream of electronic digital data 50 can 

be transmitted to the serializer 44 that can perform a second 
MUX operation in Which the intermediate stream of elec 
tronic digital data 50 is transformed into a stream of elec 
tronic serial data 52. The stream of electronic serial data 52 
can be processed in the VCSEL driver 46 and converted into 
an electrical format to drive the VCSEL 48 to send serial 
data 38 over the ?ber optic link 16. 
The PLD 40 can perform one or more operations on the 

intermediate stream of electronic digital data, such as insert 
ing a synchronization symbol, scrambling and/or encoding 
prior to the transformation of the intermediate stream of 
electronic digital data 50 into the stream of electronic serial 
data 52. In the example provided, the PLD 40 inserts a 
synchronization symbol With a predetermined bit pattern 
that provides a synchronization method for the de-MUX 
operation of the intermediate data in the receiver. The 
symbol may be inserted during the video blanking time or 
during one of the horizontal or vertical synch pulse available 
in RGB data so as to not increase the data rate. In the 
example provided, the PLD 40 also scrambles the parallel 
data and encodes the data so that the ?nal serial stream Will 
be DC balanced. A polynomial, such as GlQ():X9+X4+l, 
can be employed for the data scrambling operation, While a 
Non Return to Zero Inverted (N RZ-I) algorithm, G2Q():X+ 
1, can be employed to encode the data. Certain input data 
patterns to the scrambler may cause the output stream to 
contain strings of static data (ones or zeroes) Which Will 
cause the data transmission system to fail due to the inability 
of the receiver to perform a clock and data recovery from the 
serial data stream. To prevent this failure, the PLD 40 may 
also alter the scrambled and encoded data in a knoWn way 
(eg dithering one bit or sending random data patterns 
during blanking times, etc.) for transmission such that the 
original data can be recovered in the receiver. 

Returning to FIG. 1A, the receiver 14 can include a ?rst 
portion 60 and a second portion 62. The ?rst portion 60 can 
be con?gured to receive the stream of serial data 38 from the 
?ber optic link 16 and convert it into a stream of electronic 
serial data that is electronically transmitted at the second 
clock rate (R2). The second portion 62 can be con?gured to 
convert the stream of electronic serial data in at least one 
loss-less de-compression operation into an output data 
stream of electronic digital data 66 having the quantity (n) 
bits of parallel data that are transmitted electronically at the 
?rst clock rate (R1). The output data stream 66 can be 
formatted in the manner in Which the input data stream 36 
is formatted. 

With reference to FIG. 3, the ?rst portion 60 of the 
receiver 14 can include an optical receiver and ampli?er 70 
and the second portion 62 can include a de-serializer 72 and 
a PLD 74. The optical receiver and ampli?er 70 can include 
a PIN diode photo detector, a preampli?er and a signal 
ampli?er and can receive the stream of serial data 38 from 
the ?ber optic link 16 and convert it into a stream of 
electronic serial data 82. The de-serializer 72 can receive the 
stream of electronic serial data 82 from the ?rst portion 60 
of the receiver 14 and can perform a clock and data recovery 
(CDR) operation Which can synchronize the receiver to the 
incoming data stream so that the correct data and clock can 
be extracted folloWed by a ?rst de-MUX operation on it that 
transforms the stream of electronic serial data 82 into an 
intermediate stream of electronic parallel data 80 that can 
have (m) bits of parallel data that are transmitted at the 
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intermediate clock rate (R1). The PLD 74 can receive the 
intermediate stream of electronic parallel data 80 and can 
perform a second de-MUX operation on it to transform the 
intermediate stream of electronic parallel data 80 into output 
data stream 66 that can have (n) bits of parallel data 
transmitted electronically at the ?rst clock rate (R1). 

The PLD 74 can perform one or more operations on the 
intermediate stream of electronic digital data 80, such as 
decoding, unscrambling and/or removing a synchronization 
symbol, prior to the transformation of the intermediate 
stream of electronic digital data 80 into the output data 
stream 66. In the example provided, the PLD 74 decodes the 
data, de-scrambles the data and detects and removes the 
predetermined bit pattern from the intermediate stream of 
electronic digital data 80 prior to its conversion into the 
output stream 66. A Non Return to Zero Inverted (NRZ-I) 
algorithm, Which can employ the polynomial G2Q():X+1, 
can be employed for decoding, While an appropriate poly 
nomial, such as G1Q():X9+X4+1, can be employed for the 
data descrambling operation. The PLD 74 can also perform 
a data transformation if the original data Was altered to 
prevent a serial stream of static data (ones or zeroes). In 
order to correctly recover the data in the second de-MUX 
operation, the PLD 74 must detect the synchronization 
symbol Which is used to synchronize the transmitter MUX 
to the receiver de-MUX operation. PLD 74 Will also divide 
doWn the intermediate clock signal to get the ?nal data clock 
at rate (R1). 

In FIG. 4, a method employing the teachings of the 
present invention is schematically illustrated. With addi 
tional reference to FIGS. 1A and 2, block 1010, the meth 
odology can include the generation of the input data stream 
36. The input data stream 36 can be transmitted to the 
transmitter 12, Which can perform a ?rst MUX operation as 
illustrated in block 1020, insert a synchronization symbol as 
illustrated in block 1030, scramble the data as illustrated in 
block 1040, encode the data as illustrated in block 1050, 
perform a second MUX on the data as illustrated in block 
1060, format the data in a VCSEL driver as illustrated in 
block 1070 and optically transmit the stream of serial data 38 
over the ?ber optic link 16 as illustrated in block 1080. 

With reference to FIGS. 1A, 3 and 4, the receiver can 
receive the stream of serial data 38 from the ?ber optic link 
16 as illustrated in block 1090, convert the stream of serial 
data 38 to a stream of electronic serial data 82 as illustrated 
in block 1100, perform a CDR and ?rst de-MUX on the data 
as illustrated in block 1110, decode the data as illustrated in 
block 1120, de-scramble the data as illustrated in block 
1130, detect and remove the synchronization symbol as 
illustrated in block 1140, perform a second de-MUX on the 
data as illustrated in block 1150 and output the output stream 
66 as illustrated in block 1160. 

From the foregoing, one of ordinary skill in the art Will 
appreciate from this disclosure that the system 10 is con 
?gured to transmit digital video data (eg in RGB or YUV 
format) Without an additional layer of protocol or packeti 
zation of the data. The original data being transmitted may 
be in any format or video data in any color space, including 
a data format With a protocol, but an additional protocol is 
not required to transmit the data over the serial data link. 
Because a transmission protocol is not employed, the data 
compression that is employed in typical video formats and 
the extensive processing poWer for handling the protocol is 
not needed. Consequently, the system 10 may employ a 
relatively small and inexpensive programmable logic device 
(PLD) Whose con?guration can preprocess the data With the 
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6 
MUX, insert the synchronization symbol for data recovery 
on the receiver side, and apply the scrambler in a parallel 
implementation. 

While the system 10 and methodology have been 
described thus far as including multiple MUX operations 
and certain hardWare, those of ordinary skill in the art Will 
appreciate that the invention, in its broader aspects, may be 
constructed someWhat differently. For example, the trans 
mitter 12 can be con?gured to convert the data in a single 
step, i.e., n:1, instead of in multiple steps, such as n:m and 
mzl. Similarly, the receiver 14 can be con?gured to convert 
the data in a single step, i.e., 1:n, instead of in multiple steps, 
such as 11m and m:n. In addition, the insertion of the 
synchronization symbol on the transmitter is required in 
order to synchronize the MUX in the receiver 14, and may 
or may not be needed if the data is converted in a single step. 

While the system 10 and methodology have been 
described thus far as including a data scrambling/descram 
bling and encoding/decoding operation and certain hard 
Ware, those of ordinary skill in the art Will appreciate from 
this disclosure that the invention, in its broader aspects, may 
be constructed someWhat differently. The purpose of the 
scrambling and encoding stages is to increase the transition 
density of the resulting serial bit stream, With the goal of 
limiting the maximum run length of zeroes or ones. This 
process of DC balancing is required so that the receiver Will 
be able to recover the clock and synchronize the data stream. 
The scrambler and encoder could be replaced by a symbol 
based encoding scheme such as 8B10B, 10B12B, etc or 
alternate scrambling polynomials could be used. 
The system 10 and methodology have been described thus 

far as utilizing one directional operation that is based on 
certain hardWare. Those of ordinary skill in the art Will 
appreciate from this disclosure that the invention, in its 
broader aspects, may be constructed someWhat differently. 
For example, a multimode ?ber may be employed With a 
transmitter and a receiver that each include an optical lens 
and a VCSEL and PIN photo detector pair to form a high 
speed bidirectional data link. A more typical application 
Would be to have a high speed link in one direction for high 
bandWidth video data and a relatively loWer speed link in the 
other direction for other signals (e.g., feedback and/or con 
trol data). 

In FIG. 5, a PLD of type Field Programmable Gate Array 
(FPGA) 90 With an internal PLL may be employed in lieu of 
the PLD 40 and PLL 42 that are illustrated in FIG. 2. The 
FPGA 90 includes additional resources that alloW for the 
embedding of additional data, including control and/or audio 
signals, in a digital video data stream. The elimination of a 
separate PLL also helps to reduce the overall size of the 
transmitter 12. 

In FIG. 6, a FPGA 92 With an internal PLL can be 
employed in lieu of the PLD 40, the PLL 42 and the 
serializer 44 that are illustrated in FIG. 2. In addition to the 
enhancements discussed above in conjunction With the 
embodiment of FIG. 5, the FPGA 92 can perform clock 
synthesis and serialization. Construction of the transmitter 
12 in this manner eliminates a separate serializer to further 
reduce the overall size of the transmitter 12. Those of 
ordinary skill in the art Will appreciate that the receiver 14 
can also be constructed With an FPGA that can perform the 
deserialization, clock synthesis and data recovery operations 
that are performed by the de-serializer 72 and the PLD 74 
illustrated in FIG. 3. 
The embodiment illustrated in FIG. 7 is similar to that 

Which is illustrated in FIG. 6, except that the FPGA 94 
includes a LoW Voltage Differential Signaling (LVDS) inter 
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face 96 that permits the FPGA 94 to receive an LVDS input 
and thereby so that the number of I/O may be reduced 
relative to the embodiment of FIG. 6. 

Systems and methods incorporating the teachings of the 
present invention can also include and/or be applied to other 
physical transmission media (eg replacing the ?ber optic 
cable With a copper coaxial cable). For this implementation, 
the second portion 30 of the transmitter 32 could include a 
cable driver in addition to or in lieu of the VCSEL driver 46 
and the VCSEL optical transmitter 48 and the ?rst portion 60 
of the receiver 14 could include a cable receiver circuit in 
addition to or in lieu of the optical receiver and ampli?er 70. 

While the invention has been described in the speci?ca 
tion and illustrated in the draWings With reference to various 
embodiments, it Will be understood by those skilled in the art 
that various changes may be made and equivalents may be 
substituted for elements thereof Without departing from the 
scope of the invention as de?ned in the claims. Furthermore, 
the mixing and matching of features, elements and/or func 
tions betWeen various embodiments is expressly contem 
plated herein so that one of ordinary skill in the art Would 
appreciate from this disclosure that features, elements and/or 
functions of one embodiment may be incorporated into 
another embodiment as appropriate, unless described other 
Wise, above. Moreover, many modi?cations may be made to 
adapt a particular situation or material to the teachings of the 
invention Without departing from the essential scope thereof. 
Therefore, it is intended that the invention not be limited to 
the particular embodiment illustrated by the draWings and 
described in the speci?cation as the best mode presently 
contemplated for carrying out this invention, but that the 
invention Will include any embodiments falling Within the 
foregoing description and the appended claims. 

What is claimed is: 
1. A method comprising: 
providing a stream of electronic digital data having a 

quantity (n) of bits of parallel data transmitted elec 
tronically at a ?rst clock rate (R1), the quantity (n) 
being greater than or equal to 2; 

transforming the stream of electronic digital data in at 
least one loss-less compression operation into a ?rst 
stream of electronic serial data that is electronically 
transmitted at a second clock rate (R2), Wherein (R2): 
(Rl)><(n), the stream of electronic digital data being 
transformed Without formatting the data for use With a 
protocol; 

transmitting the data in a serial stream over a link; 
converting the data transmitted over the link in a serial 

stream in at least one loss-less de-compression opera 
tion into an output stream of electronic digital data 
having the quantity (n) of bits of parallel data trans 
mitted electronically at the ?rst clock rate (R1); 

transforming the ?rst stream of electronic digital data into 
an intermediate stream of electronic digital data having 
a quantity (m) of bits of parallel data transmitted 
electronically at an intermediate clock rate (Ri), 
Wherein (n)<(m)§2 and (m) is a factor of (n); and 

transforming the intermediate stream of electronic digital 
data into the ?rst stream of electronic serial data. 

2. The method of claim 1, Wherein transmitting the data 
in the serial stream over the link comprises: 

converting the ?rst stream of electronic serial data into the 
serial stream; 

optically transmitting the serial stream over the link; 
converting the serial stream received from the ?ber optic 

link into a second stream of electronic serial data; and 
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8 
transforming the second stream of electronic serial data into 
the output stream of electronic digital data. 

3. The method of claim 1, Wherein the intermediate stream 
of electronic digital data is processed in at least one opera 
tion selected from a group consisting of inserting a synchro 
niZation symbol, scrambling and encoding prior to its trans 
formation into the stream of electronic serial data. 

4. The method of claim 3, Wherein a polynomial is 
employed in the scrambling operation. 

5. The method of claim 4, Wherein the polynomial is 
X9+X4+1. 

6. The method of claim 3, Wherein the encoding is a net 
return to Zero-inverted (NRZ-l) encoding. 

7. A method comprising: 
providing a stream of electronic digital data having a 

quantity (n) of bits of parallel data transmitted elec 
tronically at a ?rst clock rate (R1), the quantity (n) 
being greater than or equal to 2; 

transforming the stream of electronic digital data in at 
least one loss-less compression operation into a ?rst 
stream of electronic serial data that is electronically 
transmitted at a second clock rate (R2), Wherein (R2): 
(Rl)><(n), the stream of electronic digital data being 
transformed Without formatting the data for use With a 
protocol; 

transmitting the data in a serial stream over a link; and 
converting the data transmitted over the link in a serial 

stream in at least one loss-less de-compression opera 
tion into an output stream of electronic digital data 
having the quantity (n) of bits of parallel data trans 
mitted electronically at the ?rst clock rate (R1); 

Wherein the link includes at least one conductor and the 
serial stream is the ?rst stream of electronic serial data. 

8. A method for interfacing devices over a ?ber optic link 
comprising: 

providing an input data stream having a quantity (n) of 
bits of parallel data transmitted electronically at a ?rst 
data rate (R1), the quantity (n) being greater than or 
equal to 2; 

converting the input data stream into a serial data stream, 
the serial data stream including serial data transmitted 
electronically at a second data rate (R2), Wherein (R2) 
:(Rl)><(n), the input data stream being converted With 
out formatting the data for use With a protocol; 

converting the serial data stream into a stream of optical 
serial data; and 

transmitting the stream of optical serial data over a ?ber 
link; 

Wherein converting the input data stream into the serial 
data stream comprises: 

transforming the input data stream into an intermediate 
stream of electronic digital data having a quantity (m) 
of bits of parallel data transmitted electronically at a 
clock rate (Ri), Wherein (n)<(m)§2, (m) is a factor of 
(11) and (RZ)<(RZ-)<(R1); and 

transforming the intermediate stream of electronic digital 
data into the serial data stream. 

9. The method of claim 8, Wherein the intermediate stream 
of electronic digital data is processed in at least one opera 
tion selected from a group consisting of inserting a synchro 
niZation symbol, scrambling and encoding prior to its trans 
formation into the serial data stream. 

10. The method of claim 9, Wherein a polynomial is 
employed in the scrambling operation. 

11. The method of claim 10, Wherein the polynomial is 
X9+X4+1. 
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12. The method of claim 9, wherein the encoding is a net 
return to Zero-inverted (NRZ-l) encoding. 

13. Amethod for interfacing devices over a ?ber optic link 
comprising: 

optically transmitting an optical data stream over a ?ber 5 
optic link, the optical data stream including serial data 
transmitted optically; 

converting the optical data stream into a serial data 
stream, the serial data stream including serial data 
transmitted electronically at a ?rst clock rate (R1); and 10 

converting the serial data stream into an output data 
stream having a quantity (n) of bits of parallel data 
transmitted electronically at a second data rate (R2) 
Wherein the quantity (n) being greater than or equal to 
2 and Wherein (R1):(R2)+(n); 15 

Wherein converting the serial data stream into the output 
data stream comprises: 

transforming the serial data stream into an intermediate 
stream of electronic digital data, the intermediate 

10 
stream of electronic digital data having a quantity (m) 
of bits of parallel data transmitted electronically at an 
intermediate clock rate (Ri), Wherein (n)<(m) i 2, (m) is 
a factor of (n) and (Rl)<(Rl-)<(R2); and 

transforming the intermediate stream of electronic digital 
data into the output data stream. 

14. The method of claim 13, Wherein the intermediate 
stream of electronic digital data is processed in at least one 
operation selected from a group consisting of removing a 
synchronization symbol, unscrambling and decoding prior 
to its transformation into the output data stream. 

15. The method of claim 14, Wherein a polynomial is 
employed in the unscrambling operation. 

16. The method of claim 15, Wherein the polynomial is 
X9+X4+1. 

17. The method of claim 14, Wherein the decoding is a net 
return to Zero-inverted (NRZ-l) decoding. 

* * * * * 
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